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(54) OPTICAL DEVICE AND OPTICAL SCANNER 

(57)Abstract: 

PURPOSE: To obtain the optical device which greatly reduces the 
influence of temperature variation and can greatly increase the quantity 
of frequency- multiplied radiation. 

CONSTITUTION: The optical device is equipped with a diode laser 
12 and a nonlinear optical medium 31 so as to increase the frequency 
of electromagnetic radiation, and the nonlinear optical medium 31 
increases the frequency of radiation from the diode laser 12. The diode 
laser 12 is a pulse diode and a feedback means 37 is arranged which 
sets the radiation from the diode laser 12 to wavelength within the 
permissible band of the optical medium 31. This feedback means 37 
can be composed of a photoelectric or optical means. Further, a device 
is shown which is equipped with the optical device as a radiation 
source unit and optically scans an information surface. 
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i> !§Sli1"oCi5:#tc1'5. 

[0032] *»WK: J:**^W». A*f£CRC«Hi* 
XtcX^^ y x A^^g o . c <D7 y XA©SfcSi tr- a 
*SA»URc;tB*-r-5ffi*s. i}Sfe»t-A©4*gi 

30 itCcfcO. felftr-A^KSrOftlf^KAi^L/St^ai 

[003 3] J:**9t»«©««©*»«tt. B!T 

IBSSf®©^^©-^»©M«:^4©^€:^U. C©^ 

S-^tciOloiBS^*. ^^©StffciflTBiTieSWffi 

©St l ©StcAltS * -5 i«cWKS« 3 *. 9^12^ 
SS&ffl^KSAIi^-tf r> main l ©SKWiKcis 

®£-T-5. A«SBHfcr-Att3eRJrft**JlllSC«P2 
©SWSiil^-rS^ l ffirt©^ l ©«flH3t«HC»r>T 
{£Sb. c©S5clit-Aii. uh a^risjtt^ic«t«j3lc; 
fg*Tft l ©5«ga 4 «f«c* 2 ffirt©^ 2 ©&« 
*SSK:?SoTg*STSJS«S^K:^?fti. C©JS 
^. 3^©*B*fil(t ! fe*'Jffll/rttS*3tB*»«f»)*if 

Ki2gL-fc90' ©Sft^t1-^7 - 'JXAit5CtAS 
50 ftS. C©7*yXAB. ^iltW^WKl 



C7) 

[ 0 0 3 4 ] y 4 - K/< ^ i'^e^lsIJf^-c^bfc 
J: ^^^©^©IliStSlW:. lHl*f 3 
©SCtcfcf LTO' i liMfc ^{S/jNft SrfeJTJifiT 5ci 

©itStciorfc^S^n^cDT*. c©jfcB:9-f§?fr&;t. 

K-A*i?f^{cJift/T-i*ir&MTAii?t5 10 
C t (C =fc -5 C i#"Ct 

[0 035] *^8(C «fc.5^^g©Sfl©IISIF!ltt. # 
FU^tfKftWTJSSJl^c^O&Sfcgx^c 

[0 0 3 6]:$^£«fcS:7fc^g©Sfl©^Wtt. & 20 

< 1 1> i fi©/>-v^ - ^^pjai-rs^i@i^- •? v 

JS A- £ ftStt^ftK:** 4>*f tot zctifix-zmt? 
■{*— F U— !f©ft*f?feSt^^^«(*©^^« 

[0 037] tt*nttfcT*-y * ^«W**«t»4SI9tffl 

Si u B5ia*o®^- » h *JSWB«**«»r 4 c <t * 

Kb— !f©Sa<tU wlBiliaiJL- 7 
l»r. 2V*- Fl — 1f©9»#«W£ft. U— !f©« 

at{c. x^cOtt^V*- FU-lf©^;*;*-** 

fflus^gfcteo-ai^'-f*- Fu— m&jiz^i? v 

[0038] tttimtiTtT-i 7Mwmzm^z>maM 
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[003 9] 43£91 U. <fc -5:fc¥3ta©Jg«©*§t0itt, 2" 

22 1 0 9 4^f>KSlT'i.?,. 
[0040] *^tCi4^«g©«SW«. 

ci^^i-r^. 2(s:^Bj©8ii©^itm> 

[0 04 1 ] *^tC«fc -2>*#ilg©?l©^ife^«. ^ 
i^SS^rKTP, L i NbO, XliL i TaO, ©^^© 
lo©Wf4-C^UfcCi^#^<!:-r.2>„ ^a H B©^© 
KNbOj JUlFK L i NbOj BJS»»**I^S-&4* 

[0 04 2]«W, jSfclt^^x^hi. C©StSti!S 

Lrmms^^si, ti&Bn*>e.©fe$*£m*s«i# 

;-^5:JWT©^'7^-$©^%©^< it.— 
• FU— tftcg?-5ttS*^'^©x*;U^- 
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[0043] 

mmmi mm^mvxmt^^mtiam-o)^^ 
io&g.fzmm&mm&icmT. ccr. ^mt, ibis 

mrntux^m^m^ti. c<DemK#3ams 
m ts.sia.mmm 7 tx-mcsnz. mwsmt. * 

^«fitr z&gvom&Vi h 7 7 ^ 9 tc^gs-r a. c n e. 

fifcMtr-A 1 5 fcfea-rSfifcSfiEU- * 
H3i, Sc«e-Al 5£lSSi$g#l 3±K:j£SXtf 
? h 1 1 iL/T«^^-l±-5^^1 7i, iai&g&l 3 

9<i£«T*:£^§2*JI:X.-2>. J»NjB 1 2#>6>2fe£ 
U5£5}^a^ h 1 3*^&Hl$nfce--A 15tt. *f 
igjU->X^l 6(c<fci)tf^M(c*Jt»r^m^*-7 h 1 1 

toxmmzti. c(D\m.ffiicJ: ok- a i 5#&«<* 20 

T-5. E»^3a**-*2 5K:J:-3rigtt3ft4|*2 
3tCJ:-c.riHl^-rS<!:. tt#h7?*asj£^;*ilS. 12 
3 Rtf^^g 2 *^EP 2 7 -Cjjt-r^loJtCtBfcf fcj 

XZh. 

[0044] •feffSlttr-A 21B, timEWJtCfE 

»$nr«,»4flMRtc«r»r?aa3E>i3n.5. sift- a 

2 1 £&Wf-A 1 5A>6ftafrSfcA. 1 7iC 

C©^-7 5 5-tcJ: l 3^P$n/cS:i#f-A2 1©— 

ltc^-TJr^K:. {i7£JS^lt--AX7"U-y^2 8iA/ 
4«3 0i©ffi^if4>ffl^4Ci*i-C*4. t©ig 
gWf-A15tt, f-A^7-'J 5r$2 8?r^k: 

aaifsfl**jai*w-r-5. tei§&#3K:ft#>5:m* 

K:fc<,»T. aift'-Al 5«A/4«?3 0^1HiliS 
U B»«|ft-CSIfl/?taA/4*3 0«rSC«M-r4 
©T, JSI^t'-A2 1 ©(B^(S]«. f-AX7'';^^ 
2 8fcm*A**-r*l«9 0- @Rl,Tt»5. C©IS*. 40 

5Wt--A2 i imam 1 gtcisiwr^tcsw-rs. 

C©^«STOI?*ffl&flteS«:-3»,»Ttt. 1 9 8 1¥M 
1 9 SZ^lcmfLtc^m ~7 -f V v 7 A f-Z-is* 
f-v \~'is*<jy hNo.9KfBiK£*x/c:£Sr n>;^. 
h fr^S* Jr — f-< % (Compact Disk 

Diqital Audio) £##ttT£ C -5>. 

[0045] c ©gtaKsas/jNgKr *fci*. mm. 1 
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O^-ft-Fl/ — !f ©fe»©/ijgifc£f©{g-r -5 C i K <fc 

c <t &c <fc •) ?f a t> c t & x # -2. . o#tt 

HiP©l -^tLX^m&mifi^lhti. & 

x$>*>. --ft. i^&&%i$.o>&m.\m.< jg«{cfic??-r 

[0046] {fcfrtCfcOT. ^-f*-KU-1ftt. *© 
-if©^*^* h 7ASCfU— tff-A©^glttBS 

tis. u*>u. c(Dftmaimmmmx$>K)Xitmmt£ 

■ft'&X$>Z>. X&WtCktltt. C©SWtt. 

[0047 ] ^©7 y - K-"? 7 i>ltm*<DftmiC£ 9 
^H3tC^-r3£-m^ffir**-5 0 C<Dft&Xl2. 

Ku-tfcDx-^^ h -7A#?i*©*- Kr-^ 
^taypU < i 4> 1 o©&63fe£#ftl!Jfc£^{*©f*:g 

r^'-Y^-- Kb— 1f^6©i^S7fe^7 ^ - 9*bft 
bTS®&fe©i-T4Ci*i-C*5. 

[ o o 4 8 ] m 2 K*-rft*fiSi-=- ?H3 tcfc^r. 

*tf2ffiU>X*>£j£S3n<Z>U>X3i2 9tc«fc»)#« 
JB*H«<* 3 1 ±K3gJfi 3 C ©*«»**«(*K fc 

>x&3 5fc«t»)ttfflS3 9±t / cmm$-ez>. c©^jb 

S3 9»ltfSb^:HiSac[)fifl»«:»0-CStt6tt*#L.r 
1^-5. C©^ttJS3 9«T^r--< -JWmiZ 7©— gp^r 
^SJcb. C©$IJ8P^tt3 6K:J:b©S4 lSCJ t tfl»a.-y 
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S,., £1£©T*. <S-SfS 0 <hS r . f £©R3© 

£&&t£HJg{f-S§S„ KflBU *tA*- FU— !f 1 2*> 
6>#££ 0 1dm<JMM& VAX- FU— SfOBBRTtttt 
^7y-£©5S©l o©.K-7^-££^{t3t»:-2>C: £ 

wmms L tcfamom.*fflffl? zct&?z s©-c. in 

gp^* HiS!l©^fr(c^-r-5>. WKpJtB&A^y- 
WttfU — tffl^RCfU— fflSiti. r«t*> 
F4 3&U— ifmiiicXtt^-f Fl — 

fe«©^A?-£fi£-f -s^g^^*- fu— if© 

[0049113 -i - FA * i'^SOffi©^ 

tmzmv, &m?tiM®3-- * h 4 3 tc«t *)msm^t 
simwj. c©s«ffii«F9^«sa$«ai<tt--5c 

<i#T£ -5. *a»*!9S«^afi*SSft t £ 
<fc K> » #WB*^*©»Sff «* . df'-f * - F U— !f 

ft©WMiiaHc*|f*E|ilirr4ci«:J:»). C<Dl&mfc 

coo50] ?EiT7 ^ - fa * f^mmmicmi? 

SCifcf*^ C©a6tl©fc*(C. Jl&DtifAgrJ-f© 

®&%'bmm£mL. cvimzmmmmLb. ip*> 

ti*S!t»©5£fitt. Mi«^t-KU- !f£SiEil*1i 
«©DC^*SC<fcS*4C4«:J:»). XWSHWBiflK* 

SC£asT-i*£„ £«7-7 4- FA 9 **83 7K:J:*> 

js»^*^©****«w-r *>©«: c ©8rjj©^» 
#©*A5<£ffl$n3<fc-5tcb'rjEi9©si5# ; &E i tc^-r 

T3 1 £&a5S3 9 £©n©&ft©fiMKcE«**i*. 
W*.«»*HS9J 5 5 - 4 4©<fc 5 <fc 0 

0 2 RO'S 3 (D*mfr hftm? ZCt&TZZ. 
[0 0 5 1 } $4*- FU-1f©JHfflffi*#«»3e3*JR 
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3-fct£U>Xj62 9*iJ:J/3 5©fWc. 
*f©S£K©^lA>ti*W:. TfcST-^-F^-^©^ 

tcjgsi^^^ ^ - fa* z^mzmmtzcticj: 

[0052] S4(jcn<&n^Lfc«g©^iiM ; e^ 
-r. commit. ^>vx#4*-vv-*ftemmftfr 

SS#3 1 (DfrmzmfKD&moymiRy ■< - FA, intj: 
»3#*- F U— tf £ LT*fWS*SE*«ffl-r £. C© 

m-XWM<omm 0 < If A b . Bf3£©3BW©-Fr H 2 S: 
3 tC^-r^SKteW^ C©gcH©S©MA« 1 5 fg 

[0053 ] ^SiM^P' ■< - F^ * ^©J8S^5aR 
UbbiCmt. ^5 att^gjltR^-f-FA^^^^. 
fa-S^if- FU-- tf©*-c*7 h;U£^U laSbWC© 
7<-FA 7 ?$:I^I,>^t- FU— if©*^* h 
>\>*m?. ch6H»ctt»fiA ^a^gSSK: 
7a? Y-LX&Z. C<Dfo&M1RX&? 4 - FA* £ *s 

fflt^^rt©aK7©^^-C©^'C^-- FU— tftt 
Sf©SS#«: J: .5^^ ^ A - FA* txDSmZMi'hlc 
•f ZtcSbUiit, a4F*3©&fiiitR7 ^ - FA* 27#g3 
7 tcJ: "3S»$nfcScS^A;bxas^V F U-1f$cSf 

^©!®KB#?:WrS^>Sas*S„ fxM\s— fsOVZL 

a>e,as< ciasr-^s. c©^Kttu-if-'^^* ; !j©a 

^ii©^VbXLP, itiTibXhZ, (i = l. 2, — 
30 N) „ U— tfA;Ux©^;U^©J=f^B#H»P. A;u^^ 
W«Tr*^€.©i-r.5 0 SMA>xLP r as^^^-- 

SStA;U^©iijgB#ralR, ^^©^BF^Kfr 

<;W©Ml * (C^tT Slf A JV^ ©grS* 

x*;^--k:^:# < 

[0054] COaS^IBfiHOj^RCrFffifftttt. 

[«3] R t =T 
R t =T- P-AP 
40 -c-^^^ns. i^S^CCJi. gJ#U— tf/NVUXLP,., 
as^©l^-f A;U* L P 2 fttJi: < -5-©^©A;l/^ L P 
, X«^©^©A;U^LP, ©— o^lEKi-r^cfc^tCT 
icit-c*. ±iE©±Scrr?g^ffiii 

[j»4] R t =nT. n= 1. 2, — 

R, =nT-P-AP. n=l, 2. — 
«:-SS{b-r€>Cias-ct-£». 

[0 05 5] mi^^fVdf-^mt. i #^;u^©tJi/ 
ft * 7-B$isirt©B*B*T* ■» rsa»A^ as u— tftcA 

50 W 1 J 
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i 

[»5] E (LP r ) >E (LP, ) 
tt. K«^x©jfttfx*;l^--A5$W:i-- KU— 9**4 

[0 05 6] JdRfflR, = n • T &«£(Ctt. 
X©#^Kfl©I«fcJ?jttti,». TKiiRt =nT-P 
C©J^^VUX«^©A;l,;*©f££{ci^£-^&S. bo 

[005 7] ffcfr. SUSHI. B^fttt'WX L P, ft 

$4*- Ku-if©»m®a>6ajT?s<y^-Y:*-- Ku- 

■!f«:'R- 3 r<i*-CKB-rS^IOtt. *-f*-FU— !f 
12t7^-FA? 7 <i©Ra©7tS&©g§gt£ 

[&6] 

2 d 

nT-P-AP< <nT 

c 

c c 

d = ■ n T • £ (P + A P ) 

2 2 

-C-^x.6<T.£. CCT\ £BSSt^Vl/^©i*Jl'**-{C 
J:>3ifc3:-5. OJ:i)*£< 1 J; 9 /h£ S. £ 

^^•;ux©x^;U4*-*5Jtf5WA*c>ii^c«. £J§}^ 
;u^«tr;i/ kt ^'^^©at^BffciiiaL-cfeii^ 
fcfe. e«l J: O^KJSUfifCtfSC J5*f 
;^u*©:t*;l/+"-#/J\$ t^if^-tci*. C ©/-ouxii t' 

;u h r » 7-B$ra©^^mtceM-r5^*i*4fc». 

e tt^J: & 1 tc^ffilc-f Si&g* 5 **. Cti&tctb 
[005 8] ±as©in^&ss»?^7 - f;< ? f « 

<fe©£T©S?x£ d fcH*S±»<D— IS*fr£ir4j£L<r 

B©KSHft^4 5^^2.7 KA7*o*lc J: 
•5. -S(C*f^F$tiSC<hAS^3n-S). L-^L/> 
31tR3ST4 7©{jig{3:. i^Ofcilii^^fr^SW* 
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-?4 5 tc J: OiBSS s^Ofifr-CBat*. ^ 

m±y ■< - ? i>^&3 7 izmKo-fimTrnm-rz c 

[0 05 9] fin©Djfig&0!i ; £ r 24K:^U *09Tttjg 
gjltRS-?- 4 7 ttfg-xr * C ©IS^tt A» 1^ & 
«*SW3R-T-4 5. W*tf«K|SjWRif3-4. t©»"C 
SSt?nfcSc»«C©«-?{cj;i) ^-(^-- KU— !fl 2 

S*©i£g£. t&T^DJISL BP £2 o©l?|g^x f- y „ 
io FHl©p H 1PgiK:j:»3^*5„ t©^*. i&K&K&m# 

<om^m^<D^ML^m-ir nmoa-m # ■< * - k u - 

U— tf#£)8 5 0 n m (jftfeft) ©^S©St^^^ 

A) »&K-C*-7-C^-/^-- FU-1f3 , 6©^jS85!=&2fg 

*>6 0 0#/mm©teiF;* F 'J ? -5 &©£-f 

-5. Wl/-1f;t7-Bl : 3. 5 ©#fe£^Xi}I*jv< 
^U^^il L^&^Jfr 2 0 m WIST* 0 . ^&^2 
20 % («fe^;) (*150 (/WtJ&S. aK3ae{fc*fr«r 

[0 06 0] a^7©U— !f^r- KUI5a*6S5J:5 
(cStCiffgL. mtJO. 3nmfa|iir-*S?c:*. 

aS*t-AKJ:»3/7^-34iS«^J8©^K:tS^-r 
C©J:^?itS^«. 2 -3©^FffijS*^SS±-C 

i*s-c#^.„ ±^L/c^j*©-o-cis^it3«3t>5^wp>n 

40 [006 1 ] WB07tC^J:5*i7-U"tS^5 0 
tti>c±<bz-%2>. c©a©t©r-tt, 7t®igg5 2 

H5 2tta«OJB!*f*J:91lft»Jffl*T* J &Wr5af3 , jt*f* 
•C« r £IM*>6 Altr 4 1'- A©x* ;L-+'-©ASP 
^■*5C©JlF*3«:KD3Z i »6n-5ct'5«:r^„ J15 2K:. 
tt»T^ h V f ^'^5 3 it^f X h U 7 7*tf fSJ^«5 4 

®5 3 tiH 5 2 ©ct^f i£ 5 4 <t •) St> U-^JUXttfSt^ 
50 b^<JWC{ig$-<+-£Ci*5-C$-5. mtX. «I^5 3R 
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2 *lfcft#£. CCDiK^CD^fitCJr^^S-S^ 

ftteKtfU CftSr^K&EPb, . b, . b s X'tHL 
t&S. 7'u-t^5 0©tgitR<>'SOTK:ouT©f¥ 

€>S^^P3^-r^*H1tit^4 7 4 6 1 3 6^#ffBf 

[0062] 7'U-^^Tttl34 t,C7n-rmW;<Dte^4 7 
(DROiLTfflWCi^T^S. 1/*>U t©^« 10 

m 8 &ctstj:5 Kts^ 5 o ©swas **ij§t<5 c t tc 

5 - mmwm^ip e> <dwmz%m&m 5 2 tcjgjs-r 5 
.fc^fc-rs^a***.. ^u-^-ts^^s o«, 

m®5 6*sA«t-A(Di^(c«b/J^a*i&TJ:-5 

iSf9T«E 9 tc^-T J; 5 «c»f-**«»*^«» 3 1 ' 
fttCjjia-fS. _Bt©«w*&. t©H©cntLh©l& 20 

[0063] ^fSfJ^gT'tt, s 1 0 tc^-r J: 5 tc*li 

1S9P, . P, RVP, **T£3-3©fg-?ffl#©**. 
Wfc-^i £g©&^SB#£ *it s t t i gs-g*© 

sf t - a b ©e^[Sj tc MAr-fig-r -s &&t-8p#« ** 

[0064] — ofiLt© U>X**-ofiU:0*7 r V 

-f^-^KiBg-rSCi^-CgrS. -S-©Hi£0«£01 ltc 
C©^«:fct>T. 6 Ott^'-Y*- KU— !f 1 2R 

if7o \mm^mmm^2 1 6 1 6 4 s-^tcietssn 

^/%*7 1©— gp^^^xlf*'-7^©-7'ai.^7 3rt©S 
SilftrtkilStt-S., y t-Y/<©c ©gfl#©±gp£=iT7 
2* "CM 98? 9. *©±K»f7 4*»»4. tSTiC 

©•7 r w /<sp»i©a?fffira*jasaJiJT*©«»r»i 
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+7 0Koi>r©t*-itJ±©i£fffl«> K u-if 

fcifcg^:? ^ - hv-c J: 9 £3E{tT-5/<:©©C © 

25 4 7 54#?r#M-r^C<J:^T-#S. SM«STtf# 

^'-r £ c i tc <fc 9 ff * c t h -cz z. 
[oo65]ii 1 <Dm&m-cki. fosmm^zj 
*- Fu-iftjm&y&m#3 1 tvmicmmrz. 
m 8 i^mr^m<Dm-T 5 0 * c ©&gKi2g-r cit, 

[006 6] SI 2«. tiLEMiR.y 7 4 *m=i-i 0*ft 

7 0 f*j©fe^- 7 4(i77^^7i F*g*eae-r ^stm 

r4©*J»*0t». C©t&^. C©^Ki0S&f3 

^figKEg-rnii. s^s4 5^s-ns-rscidsr# 

[0067] S«« J f-**it.*iefia«7 r 

o^we»n/ciRstjsa.^^ h 1 3©f&©^M ; &a 1 

3 tCT^-r. C©HfC7ii-miSWttS3#g4 5 SO 1 7 t ^ 

^•7 5 £**.tci». *«»«aasflMaBa#3W7 7 7 

1 ^riiigL&t^c*. C©7 t -f-'<'£r^^- K I — If 
4. C©*8£, ^^ifASfc««#^^^<*3 1 d> 

30 [0068] cniisgK^-rsgtcti-xs. ai 1 

RCf 1 2 tCTK^JIg-ClJ^ SMS 4 5 %JSttft4^tt» 

&ffll&y&m#3 1 i7"U-t*HF5 0 <b©H(cSS 
4. E4©i£gT-«:. Sl«4 5 «nttKHAtt««9 
40 KWf»4 7*fi**S4 5©ffiBtcEB0-CC©K»g 

[0069] K U— !f ^©gatSCJfjfcRa*!© 

mm<om^tKsm^-<D^tj:^-r, m 1 4 K^-r«t -5 & 

c©J:^/j:x^a>t3:, P8A«^XK**^x©«t^^ 
2 o©»»SI*tt©¥«*ffiXtt»ft*lffi* 
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1 4 s s „ c<om-&c <Dwmz#fm%&mw 3 i 

[ 0 0 7 0 ] x £ a 1 4 <fc 5 tc5S*5£(Cfli 

t,^ci*5r-#©*>ie-r. Hi 5 K^-r «fc 5 tcSifi^; 

^T*Sfe©iSf4t--5>. i§iifl5x£n>£Hl 4tC 
it«iKll,^Cii>tti. C©*§£fc:«££J35£ 
c©x2a>©««©^d©{agKI5gT£i&g#5* 10 

•f7?57-it5Ci*5ft4. x£p>«:gfS©g 

FP-1f^R£S»fe»i'^xteJ:-?-CC©U--1f 
©JftSmB£&#SC4#T-£Sfci*ttt;J:. ttjfit/fcj: 
5^£©ft#*^>>l'X©x*;l'4 ; --£#-f:*-- Klz-f'N 

©twH»B*«^jes ft-sjsfcwx*^*--* r>*# < -r s 

<&g#£>6„ ^^^^©x^U+'-ttSJftj^f 4 
5XJ«aH^^S«©attfi*»«»-3jR^- (50. 
3 1'. 80) ©KH««K:J: 0 fflmfZC £#T?t 20 
5. 

[007 1] fctc. 0f*.t*:tt£ta&tt£<&trC <h#T 

— IfK^l/ttt. 7 -f - F^*? 1 4R 

CM 5©Jfr?-8 O^SStteSSf^rMr-S. JSBlh. ffit 1 
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